In April 1994, the largest outbreak of botulism in the United States since 1978 occurred in El Paso, Texas. Thirty persons were affected; 4 required mechanical ventilation. All ate food from a Greek restaurant. The attack rate among persons who ate a potato-based dip was 86% (19/22) compared with 6% (11/176) among persons who did not eat the dip (relative risk [RR] Å 13.8; 95% confidence interval [CI], 7.6 -25.1). The attack rate among persons who ate an eggplant-based dip was 67% (6/9) compared with 13% (24/189) among persons who did not (RR Å 5.2; 95% CI, 2.9 -9.5). Botulism toxin type A was detected from patients and in both dips. Toxin formation resulted from holding aluminum foil -wrapped baked potatoes at room temperature, apparently for several days, before they were used in the dips. Consumers should be informed of the potential hazards caused by holding foil-wrapped potatoes at ambient temperatures after cooking.
Botulism is a neuroparalytic illness resulting from the action the hazards of aluminum foil -wrapped baked potatoes, and the value of rapid and efficient public health intervention. of a potent toxin produced by Clostridium botulinum that causes paralysis of skeletal and respiratory muscles; when seOn early Sunday morning, 10 April 1994, a father and his teenage son presented to a hospital in El Paso, Texas, with vere, the illness may result in ventilatory failure and death [1, 2] . Foodborne botulism is rare in the United States. Between blurred vision, diplopia, dyspnea, and weakness; both patients required ventilatory support. The clinician realized that acute 1974 and 1993, an average of 14 outbreaks a year, with an average of 2 cases per outbreak, and an overall case fatality onset of these neurologic symptoms in 2 family members suggested a common source intoxication and suspected botulism. rate of 8% were reported to the Centers for Disease Control and Prevention (CDC). Most outbreaks involved a single case
The physician notified the local health department after she learned that the only recent common meal shared by the father or members of a single household and were caused by improperly prepared home-processed foods; commonly involved and son had been at a Greek restaurant in El Paso. The El Paso City-County Health and Environmental District home-processed food items included fermented seafood, particularly among Alaskan natives, and home-canned vegetables.
(EPCCHED) immediately notified the other six hospitals in El Paso. Within 4 h, 4 additional persons with signs and symptoms Only 5 (2%) of the 287 foodborne outbreaks reported between 1974 and 1993 were associated with restaurants. However, compatible with botulism were identified; each patient had recently eaten at the restaurant. The health department preall 3 outbreaks involving ú10 persons were associated with contaminated food from restaurants [3 -5] .
vented the restaurant from opening on Sunday, 10 April, and issued a press release advising persons who were ill with sympBecause a contaminated product served in a restaurant may expose many persons, it represents a medical and a public toms compatible with botulism to seek medical attention and to call the health department. The following day, EPCCHED, health emergency, and prompt action is necessary to prevent further illness. We describe a restaurant-associated outbreak the Texas Department of Health, and CDC began an investigation to confirm the diagnosis of botulism and to determine the that illustrates the continuing public health threat of botulism, source and extent of the outbreak.
canceled checks, and interviews with other patrons and restaurant These studies involved harvesting spores from 11 type A and B not necessary for confirmed or probable cases.) We defined a strains of C. botulinum, including the outbreak strain, heat-shocksuspected case as blurred vision, dysphagia, or dysarthria in a ing the spores at 80ЊC for 10 min, and inoculating the surface of restaurant patron or employee who did not have electromyography potatoes with 5 1 10 3 spores from 1 of the strains. The sporefindings indicating botulism and who did not have C. botulinum seeded potatoes were then wrapped in aluminum foil, baked at detected in stool (either because these tests were negative or not 190ЊC for 60 min or 218ЊC for 55 min, and held at 4ЊC, 21ЊC, performed). Attack rates and relative risks (RRs), with 95% confi-37ЊC, or 50ЊC for 1-21 days before they were tested with the dence intervals (CIs) and two-sided P values, were determined for mouse bioassay for presence of botulinal toxin. all food items served by the restaurant. The Kruskal-Wallis test was used to compare the means of 2 groups.
The implicated restaurant was inspected. The chef and other with confirmed cases was 35 h; however, the 4 patients with mens also had stool specimens positive for C. botulinum. For the 8 patients with positive serum samples, sera were collected severe illness who required ventilatory support had a shorter mean incubation period (25 h) than did the other 13 confirmed an average of 1.5 days (range, 1 -2) after eating the restaurant meal, compared with an average of 2.8 days (range, 1 -7) for patients (43 h) (P Å .01, Kruskal-Wallis test). Antitoxin was administered to 21 persons. Each received two 10-mL vials of the 10 patients with negative serum specimens (P õ .01, Kruskal-Wallis test). Four restaurant patrons who were asymptrivalent ABE antitoxin intravenously, except for a 12-yearold child, who received a single vial. The 12-year-old child tomatic when their specimens were collected had stool cultures positive for C. botulinum (2 of them also had botulinal toxin experienced an acute hypersensitivity reaction and 1 patient complained of intense pruritus immediately following adminisin serum); 3 of the 4 later experienced symptoms.
The restaurant was open for lunch and dinner on 8 and 9 tration; no patients developed serum sickness.
Electromyography studies with rapid repetitive stimulation April. The attack rates among restaurant patrons were as follows: 8 April lunch, 0% (0/35), 8 April dinner, 14% (9/62), 9 were conducted on 7 persons with confirmed botulism 2 -4 days after they had eaten at the restaurant. No significant findApril lunch, 26% (8/31), and 9 April dinner, 13% (9/70). Several menu items eaten by the 198 restaurant patrons and emings were detected in the three studies conducted at 3 -15 Hz, but 3 of 4 persons had findings indicative of botulism at 50 ployees on 8 or 9 April were associated with illness, particularly a potato-based dip, called skordalia, and an eggplant-based dip, Hz. Electromyography studies were also completed on 7 other symptomatic restaurant patrons; 6 who did not have specimens called meligianoslata (table 2) ; these dips were served with pita bread as appetizers. tested and 1 whose specimens were negative. Five of these 7 persons, tested 41 -53 days after eating at the restaurant, had
The attack rate among persons who had eaten the potato dip was 86% (19/22) compared with 6% (11/176) among persons findings indicative of botulism: 3 had marked increases (50% -70%) in the evoked train of compound muscle action potentials who did not eat it (RR Å 13.8; 95% CI, 7.6 -25.1). Each of the 4 persons who required mechanical ventilation ate the poat 20 Hz, and 2 had marked increases (50%) at 50 Hz.
C. botulinum was cultured from stool specimens from 18 tato dip. The attack rate among persons who had eaten the eggplant dip was 67% (6/9) compared with 13% (24/189) of 24 restaurant patrons or employees. The 18 positive stool specimens were collected a mean of 2.6 days (range, 1 -7) after among persons who did not eat it (RR Å 5.2; 95% CI, 2.9 -9.5). No person ate both dips. The attack rate among persons eating the restaurant meal, compared with a mean of 5.8 days (range, 3 -9) for the 6 negative specimens (P õ .01, Kruskalwho ate either dip was 81% (25/31), compared with 3% (5/ 167) among persons who did not eat either dip (RR Å 26.9; Wallis test). Two of the 6 persons with negative stool specimens had symptoms compatible with botulism. Botulinal toxin 95% CI, 11.2 -65.0). Of the 5 patients who did not report eating either dip, 1 had a suspected case and the other 4 were type A was detected in sera collected from 8 of 34 restaurant patrons or employees; all persons with positive serum specirestaurant employees who handled the dips while working on / 9d4a$$jy43 05-27-98 16:20:19 jinfa UC: J Infect 8 or 9 April. There was no apparent correlation between the with an eggplant and a potato baked earlier that evening. According to meal tickets, this dip was served to 11 persons on amount of potato or eggplant dip eaten and development or severity of symptoms of botulism. Eight persons ate one of the 6 or 7 April, none of whom reported illness to the health department. All 5 persons who ate eggplant dip at dinner on dips on the evening of 8 or 9 April and did not become ill. After implicating the potato and eggplant dips as the vehicles 8 April, however, developed botulism. No potato or eggplant dip was served to restaurant patrons at lunch on 8 April. of the outbreak, we reviewed the meal tickets of the 42 persons who had eaten at or received food from the restaurant on 8 or
We inoculated the test batch of potato dip with botulinum spores from the outbreak strain and demonstrated that the dip 9 April 1994 but whom we were unable to contact; none of these patrons had eaten either dip.
itself did not support the growth of C. botulinum or toxin formation. In a baking trial conducted at the Wisconsin Food Inspection of the restaurant found no violations of state standards for retail food establishments. Twenty-eight menu items
Research Institute, aluminum foil -wrapped potatoes had an internal temperature of 96 -97ЊC (204 -207ЊF) immediately were tested for botulinal toxin. High levels (32,000 mouse LD 50 /g) of botulism type A toxin was detected in leftover potato after baking at 190ЊC for 60 min or 218ЊC for 55 min. Mild and inconsistent toxic reactions were seen in some mice inocudip obtained from the restaurant; about half of the batch of potato dip was recovered. The pH of the leftover potato dip lated with extract from aluminum foil -wrapped potatoes held in aluminum foil for 3 days at 37ЊC, suggesting that low levels was 3.7. No eggplant dip remained at the restaurant, but leftover dip in a ''take-out'' container retrieved from a patient's garbage of toxin may have been present. However, high levels of botulinal toxin were not detected in foil-wrapped baked potatoes can yielded type A toxin. The dip ingredients were olive and cottonseed oils, vinegar, raw onion, raw garlic, feta cheese, until they were held wrapped in foil at 37ЊC for at least 4 days after baking. No toxin was detected in spore-seeded aluminum baked potato, french bread (potato dip only), and baked eggplant (eggplant dip only). No baked potatoes or baked eggplants foil -wrapped baked potatoes held for 10 days at 21ЊC or 50ЊC after baking, nor was toxin detected in spore-seeded aluminum were available for testing; botulinal toxin was not detected in the other dip ingredients.
foil -wrapped baked potatoes held for 21 days at 4ЊC after baking. Two baked potatoes were used in each batch of potato dip; one baked potato and one baked eggplant were used in eggplant dip. To make the dips, the peeled baked potatoes and other Discussion ingredients were blended. After their preparation, the dips were stored next to each other in a reach-in refrigerator and appar-
The largest outbreak of botulism in the United States since 1978, and the third largest ever reported, affected at least 30 ently served using a common utensil. The dips were usually prepared twice a week. The potato dip reportedly had been persons in El Paso. As in previous large outbreaks, the contaminated food was served in a restaurant [8] . Persons became ill prepared after lunch on 8 April with two potatoes baked on 7 April. This dip was served at dinner on 8 April to 4 persons, after eating a potato-based dip (skordalia) or an eggplant-based dip (meligianoslata), and type A botulinum toxin was detected each of whom developed botulism. According to the chef, the potatoes used in the preparation of this potato dip were wrapped in both food items. The potato dip apparently was the first item contaminated because (1) the eggplant dip was prepared and in aluminum foil and baked in an oven set at 450ЊF (250ЊC) for Ç2 h, removed from the oven, and left at room temperature served to 11 persons before the potato dip was prepared, each of whom remained well, and (2) after the potato dip was prepared, (still wrapped in the foil) for 18 h before being added to the dip. The eggplant dip reportedly had been prepared on 5 It is unlikely that toxin production occurred in the potato dip £45ЊF (7ЊC) or §140ЊF (60ЊC) [17] . The effectiveness of this intervention has not been evaluated. itself. To determine how the potato dip became contaminated, spores from the outbreak strain of C. botulinum were inoculated Several interesting clinical findings were observed in this outbreak. C. botulinum was cultured from the stool of 3 patients into a test batch of the potato dip. The spores would not germinate (and therefore would not produce toxin in the potato dip), and botulinal toxin was found in serum of 2 patients before the onset of their symptoms. Several individuals reported no perhaps because of the low pH (3.7) of the dip. This inoculation study indicated that the dip must have become contaminated symptoms of botulism despite eating contaminated potato or eggplant dips. That these asymptomatic persons ate contamiwith preformed toxin. When the remaining individual ingredients of the potato dip were tested for botulinum toxin, no toxin nated dips is concluded by the facts that (1) the asymptomatic persons shared the dips with persons who later developed botuwas detected; however, no baked potatoes were available for testing.
lism; (2) during the preparation of the dips, the dips are thoroughly blended; (3) C. botulinum was cultured from a stool Several lines of evidence indicate that the baked potatoes, which were wrapped in aluminum foil and held at ambient specimen from 1 of the asymptomatic persons; and (4) another asymptomatic person had electromyographic findings indicatemperature after baking, were the source of botulinum toxin. C. botulinum is a common soil organism [9, 10] and spores tive of botulism. Individual differences in susceptibility to the toxin seems likely. are often present on the surface of raw potatoes [11] . Spores are killed if they are held at ú120ЊC for 20 min [12] .
Although the sensitivity and specificity of electromyography is not precisely known, this investigation demonstrates the diagWhen a potato is wrapped in aluminum foil, baked, and held at room temperature, several factors contribute to the survival nostic utility of electromyography for persons with symptoms suggestive of botulism but for whom a diagnosis of botulism of C. botulinum spores and to spore germination and production of toxin. Baking usually does not kill C. botulinum spores in
has not yet been confirmed (even if it has been several weeks since illness onset). Electromyography can also be helpful in a foil-wrapped potato [11] . The foil retains the moisture, which means that the temperature at the surface of the potato does distinguishing botulism from other diseases, such as myasthenia gravis and Guillain-Barré syndrome, which may present with not exceed 100ЊC until all the moisture has evaporated, at which time the potato begins to scald or burn [13] . Rather than similar symptoms. Electromyography is most useful, however, when conducted with rapid repetitive stimulation at 50 Hz. killing the spores, baking actually aids spore germination by eliminating competing organisms and by providing a heat This outbreak was recognized when an astute emergency room clinician contacted the local health department when she shock for the spores that stimulates germination [12] . After baking, the tightly wrapped foil could provide the necessary suspected botulism as the cause of acute onset of neurologic symptoms in 2 family members. Local health department offianaerobic environment for spore germination.
Since spore germination occurs between 10ЊC and 50ЊC [12] , cials responded rapidly by confirming the occurrence of an outbreak and immediately closing the restaurant. Since about holding a foil-wrapped potato at ambient temperatures for several days after baking will allow spore germination, which can half of the contaminated potato dip was recovered from the restaurant, the prompt closure of the restaurant by the local result in toxin formation. The final contributing factor in this outbreak was that the dip was not reheated prior to serving.
health department prevented the occurrence of dozens of additional cases of botulism. This underlines the importance of Heating to 80ЊC for 6 min would have inactivated the botulinum toxin [12] . Although the restaurant chef claimed the alumigood surveillance and emergency response for this dangerous foodborne pathogen [18] . num foil -wrapped baked potatoes were held at ambient temperatures for no more than 18 h after baking, our studies and
